Compared mother-infant face-to-face (en face) interaction among 3-month-old infants with cleft lip and palate (CLP), infants with isolated cleft palate (CP), or nonimpaired infants (Nl). The Monadic Phase system (Tronick, Als, & Brazelton, 1980) 
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Families of infants with cleft lip and palate (CLP) or isolated cleft palate (CP) experience multiple stressors during the infant's first year. Extraordinary feeding problems related to the cleft palate (e.g., inadequate suction, regurgitation of food through the nose) may threaten the infant's ability to gain weight (Jones, 1988) . For infants with a cleft lip and their families, surgery and hospitalization to repair the cleft lip, and extensive postsurgical care to ensure a good outcome are quite stressful. Families must also adjust to the baby's atypical facial appearance; for example, an infant's social smiles may be altered by an unrepaired cleft lip. These events, and the emotional impact of first learning about the infant's cleft at the time of birth, can overwhelm the coping abilities of many parents (Bradbury & Hewison, 1994; Mintzer, Als, Tronick, & Brazelton, 1984; Speltz, Armsden, & Clarren, 1990) . However, it is unclear whether these stressors negatively influence the quality of the early parent-infant relationship. This issue has been addressed in three previous studies examining quality of mother-infant interaction, two involving young infants with CLP (Field & Vega-Lahr, 1984; Hoeksma & Koomen, 1991) and one involving infants with mixed craniofacial anomalies including CLP (Barden, Ford, Jensen, Rogers-Salyer, & Salyer, 1989) . Two of the studies had very small samples (Barden et al.; Field & VegaLahr) and one had extreme diagnostic heterogeneity (Barden et al.) . However, all studies found that infants with craniofacial anomalies and their mothers were less responsive to each other than dyads in which the infant had no birth defect.
These findings have been interpreted as evidence for an adverse effect of abnormal facial appearance on maternal caregiving (Langlois, 1995; Pruzinsky, 1992) . Although consistent with theories about the social-psychological effects of children's facial attractiveness, this conclusion is not entirely warranted. All three of the foregoing studies (Barden et al., 1989; Field & Vega-Lahr, 1984; Hoeksma & Koomen, 1991) examined infants with both cleft lip and cleft palate. Isolated cleft palate-depending on its severity-can also affect the quality of mother-infant interaction, as can the appearance of the cleft lip. For example, there are many feeding problems attributable to cleft palate. Lengthy feedings, lasting from 45 minutes to Vh hours, can tire both mother and infant, and problems with choking and emission of milk through the nose can disrupt feeding rhythms. Mothers of infants with cleft lip or cleft palate may need to be highly directive when feeding their infants (e.g., gavage feeding, squeezing milk into the infant's mouth), which can compromise sensitivity to their infant's social and emotional cues (Speltz, Goodell, Endriga, & Clarren, 1994) . Field (1978) noted that dyadic behaviors contributing to the quality of feeding interaction are similar to those contributing to the quality of mother-infant play (e.g., infant alertness, maternal contingent responsivity). As feeding is also one of the primary contexts for mother-infant interaction during the first few months of life, it is likely that the feeding-related effects of the CP or CLP will influence the nature of dyadic play interaction as well.
Another issue that affects the interpretation of previous en face studies is the way in which categories of interactional behaviors are analyzed. The Barden et al. (1989) and Field and Vega-Lahr (1984) studies examined the frequencies, durations, or ratings of each partner's behaviors separately. This approach may not adequately capture maternal sensitivity, as it does not address the behavioral contingencies between the mother and infant (Bakeman & Gottman, 1986 /1992 . For example, if a mother looks away from her infant during en face just after her infant looks away from her, she is likely being sensitive to the infant's efforts to regulate social stimulation (Cohn & Tronick, 1987) . Such analysis of interactional sequences has special relevance for the cleft population because previous research has shown that infants with clefts tend to be less active than infants without clefts (Speltz et al., 1994; Starr, Chinsky, Canter, & Meier, 1977) . Perhaps the mothers of infants with clefts appeared less involved than comparison group mothers in previous en face studies because they were trying to match the relatively low activity level of their infants. If this were the case, these mothers may have shown more sensitive behavior than these studies have suggested.
In addition to examining diagnostic group differences, it is also important to assess the significance of more stable characteristics of the infant and mother to predict the quality of their interaction. Knowledge about such factors would enable pediatric psychologists to identify and assist mothers and infants in the cleft population who are likely to experience significant relationship problems. Research has indicated that several infant characteristics are related to the parent's degree of involvement and sensitivity during interaction. These include mental development (Mahoney, Fors, & Wood, 1990) , temperament (Crockenberg & McCluskey, 1986; van den Boom, 1995) , and facial attractiveness (Langlois, 1995) . Two of the maternal characteristics most consistently related to maternal sensitivity are mood states, primarily depression (Field, 1995) , and level or quality of social support from family and others (Crnic, Greenberg, Robinson, Ragozin, & Basham, 1983; Crockenberg & McCluskey, 1986) . In a sample of infants with cleft lip and/or palate, maternal sensitivity during observed feeding interactions was predicted by maternal reports of less difficult infant temperament and greater social support (Speltz et al., 1994) ; social support added significant variance to the predictive model after the influence of infant temperament was considered. To our knowledge, no previous studies have examined the relative contribution of infant or maternal characteristics to the interactive behaviors of mothers and infants with clefts in an en face situation.
The primary aim of the present study was to examine en face interaction in infants with and without clefts using lag sequential analysis. The second aim was to assess the effects of facial appearance on mother-infant interaction by observing infants with CLP and also those with CP. We hypothesized that (a) dyads in the CLP and CP groups would show less involvement in social interactions than comparison group participants and (b) the CLP group would show less involvement in social interactions than the CP group, because of the added complications associated with a cleft lip (e.g., visible impairment and more severe feeding and communication problems).
A third aim of the study was to examine the contributions of various infant and maternal factors to low maternal involvement (i.e., unresponsiveness) during en face interaction. This measure was chosen because it is a likely indicator of a developing "mismatch" between mother and infant. In both the cleft and comparison groups, we expected maternal characteristics to add significant variance to maternal involvement after accounting for variation related to infant characteristics. This prediction is based on research indicating that the quality of mother-infant relationships in high-risk samples is more likely affected by risk factors associated with mothers (e.g., depression, family adversity) than those associated with infants, such as developmental delay or chronic illness (van Uzendoorn, Goldberg, Kroonenberg, & Frenkel, 1992) . With respect to individual covariates within the infant and maternal domains, we hypothesized that low scores on infant facial attractiveness and infant developmental status, and high scores on infant "difficult" temperament (i.e., negative reactivity), would predict low maternal involvement during en face. In the maternal characteristics domain, negative maternal mood (i.e., feelings of depression and anxiety) and maternal reports of unsatisfactory social support were expected to predict low maternal involvement.
METHOD Participants
The participants were 116 infants and their mothers. Twenty-eight of the infants had CLP and 30 infants had CP. Infants in the cleft groups were consecutive, eligible referrals to a craniofacial program at a children's hospital in a metropolitan area. Infants with more extensive birth defects were excluded, as were infants with other complicating prenatal or perinatal factors (i.e., prematurity, twinning, maternal chemical dependency, postnatal trauma). The nonimpaired comparison group (Nl) consisted of 58 healthy, typically developing infants and their mothers. Nl infants were recruited through pediatric clinics and community centers and were enrolled in the study if they matched infants with clefts with respect to age, gender, ethnicity, maternal age, socioeconomic status (SES), parity, and parent marital status.
Average infant age was 2.9 months (SD = 0.6); average maternal age was 27 years (SD = 6). Ninety-eight (85%) of the infants were Caucasian, 5 (4%) were African American, 4 (3%) were Asian, 1(1%) was Hispanic, and 8 (7%) had multiethnic backgrounds. Forty-two percent of the mothers were primiparas. Eightyfour percent of the households had two parents. Families were of middle SES (M = 3.3, SD = 1.2) as measured by the Hollingshead Four-Factor Index (Hollingshead, 1975) . No significant group differences were found on any background variable except gender. Consistent with population gender differences for these disorders, there were significantly more boys in the CLP group (64%) than in the CP group (30%), x 2 0) = 6.8, p < .01. However, no differences in gender distribution were found when the CLP and CP groups were compared with the Nl group.
Measures

En Face Interaction
Procedure. Mother-infant interaction was videotaped using a split-screen method that provided a frontal view of both participants. The tapes were coded with a video-computer interface system that allows an observer to record the sequence, frequency, and duration of continuous events (Video Coding System [VCS]; James Long Company, 1994). Coders observed the middle 3 minutes of a 4-minute en face segment, to equalize task length for all participants and to reduce behavioral variation due to initial task transition and end-of-task fatigue.
Coding of Videotape. There were two major codes for infant behavior, each containing three or more minor codes: gaze/facial expression (e.g., gaze toward mother while smiling), and vocalization (e.g., fuss, neutral/positive). Infant gaze and vocal codes were adapted from the Infant Regulatory Scoring System (IRSS; Tronick & Weinberg, 1990a; Weinberg & Tronick, 1994) . Facial affect codes were adapted from Thompson and Lamb (1984) . There were five major codes for maternal behavior, each containing two or more minor codes: (a) gaze (e.g., toward infant); (b) vocalization (e.g., conversational, vocal games); (c) touch (e.g., light/passive, active/playful); (d) elicit attention from infant (e.g., make noise, wave hands); and (e) facial expression (i.e., positive, negative, neutral). Most codes were taken from the Maternal Regulatory Scoring System (MRSS; Tronick & Weinberg, 1990b) , except facial expression, which was adapted from the Adult Hedonic Tone Scale (Easterbrooks & Emde, 1983) .
Interrater Reliability. Three coders were trained by the first author. Reliability was assessed with 43 dyads (37%) randomly selected from the first, middle, and last third of the sample. The following percentage agreement and kappa coefficients were obtained for each of the seven major codes: 85% agreement (K = .74) for infant gaze/facial expression; 92% agreement (K = .83) for infant vocalizations; 96% agreement (K = .66) for maternal gaze direction; 83% agreement (K = .58) for maternal facial expression; 76% agreement (K = .61) for maternal vocalization/verbalization; 88% agreement (K = .79) for maternal touch; and 98% agreement (K = .56) for maternal elicit attention.
Monadic Phases. Using guidelines described by Tronick, Krafchuk, Ricks, and Winn (1982) , various combinations of coded infant and mother behaviors were assigned to one or more monadic phases. Monadic phases are combinations of specific behaviors that correspond to functional patterns of affective and attentional involvement during en face interaction (Tronick et al., 1980; Weinberg & Tronick, 1994) . Only those that occurred for 2% of the interaction or more were retained for analyses. The infant monadic phases were talk (gaze toward or away from mother, neutral or positive affect, neutral/positive vocalization); social play (gaze toward mother, positive affect, no vocalization); social attend (gaze toward mother, neutral affect, no vocalization); avert (gaze away from mother, neutral affect, no vocalization); and protest (gaze toward or away from mother, frowning face, fussy vocalization or crying).
The maternal monadic phases were social play (gaze toward infant, positive affect, singing or vocal games or vocal imitation), positive elicit (gaze toward infant, positive affect, calls infant's name or otherwise directs infant's attention to self), set/interest (gaze toward infant, neutral or positive affect, conversational vocalization), disengage (gaze away from infant, neutral affect, no vocalization), wary (gaze toward infant, negative affect, noorconversational/"low key" vocalizations), and monitor (gaze toward infant, neutral affect, no vocalization).
Infant Characteristics
Cognitive Ability. The Mental Development Index (MDI) from the Bayley Scales of Infant Development (BS1D) was used to measure infants' cognitive status at the time of the assessment (Bayley, 1969) .
Facial Attractiveness. Color photographs of the infants' faces were taken when the infant was awake and showing a neutral facial expression. The photographs were rated on a 7-point scale of facial attractiveness, ranging from 1 (highly unattractive) to 7 (highly attractive), by eight adults from the community who had no special knowledge about craniofacial anomalies. This group of raters provided equal representation of gender, age (under/over 40), and parenthood. Raters participated individually. Each infant's score on this variable represented the mean rating of all raters, lnterrater reliability was assessed in several ways (treating each rater's ratings as items): Cronbach's alpha was .95, the mean interitem correlation was .71, and the mean item-total correlation was .82.
Temperament. Infant negative reactivity (Rothbart & Derryberry, 1981) was measured by two subscales of the Infant Behavior Questionnaire (IBQ), which asks parents to rate the frequency of 94 infant behaviors in routine situations such as feeding, sleeping, and play (Rothbart, 1986) . The effectiveness of different soothing techniques is also rated. The sum of the distress to limitations and distress and latency to approach sudden or novel stimuli (fear) subscales formed the negative reactivity measure. One item was dropped from the composite scale due to poor interitem correlations. The resulting Cronbach's alpha was .77.
Maternal Characteristics
Psychological Distress. This construct was measured by the Psychological Distress Scale of the Mental Health Index (MHI). The MHI is a 38-item measure of adult psychological functioning designed for use in a nonclinical population; it is not a measure of psychopathology (Veit & Ware, 1983) . The Psychological Distress scale assesses day-to-day variations in depression, anxiety, and self-control of behaviors and emotions. Cronbach's alpha for this scale in this sample was .95.
Social Support. Mothers completed the Questionnaire on Social Support (QSS), which is a 20-item scale that assesses perceived availability and satisfaction with the quality of social support from community, friendships, and intimate relationships (Crnic et al., 1983) . The Total Satisfaction with Support scale was used, consisting of 10 items rating degree of satisfaction with various sources of social support. Cronbach's alpha for this QSS scale was .79.
Procedures
Assessments were scheduled to coincide with each infant's typical period of alertness and hunger. After signing a consent form approved by the hospital's Institutional Review Board, mothers participated in a semistructured interview with the experimenter followed by a brief unstructured mother-infant play period (not reported here). The mothers were then asked to sit facing their infants, who were placed in an infant seat on a table, to get their baby's attention, and to "play normally." Infants were next given the Bayley exam and were fed when hungry (seeSpeltzetal., 1994, for results of this feeding observation). Mothers filled out a questionnaire packet while their infants slept or were cared for by research staff.
RESULTS
En Face Behavior
Monadic Phases
Diagnostic groups were compared on infant and maternal monadic phases with one-way ANOVAs and Bonferroni post hoc comparisons. Group means and standard deviations for percentage of time spent in each phase are shown in Table I . "The following cases were omitted from some analyses because > 50% of interaction was obscured from the videotape: 1 CP case from infant and maternal analyses and 1 CLP case from maternal analyses. These cases did not have any particular demographic factor in common. h p < .05 (I-tailed).
'p < .01 (1-tailed).
A significant effect was revealed for percentage of infant social attend, F(2, 114) = 3.4, p < .05, with CP group infants displaying higher percentages of social attend than NI group infants. Mothers differed by diagnostic group on percentage of disengagement, F(2, 111) = 3.9, p < .01. CP group mothers displayed more disengagement than did CLP group mothers.
Sequential Analyses
Lag sequential analyses (ELAG; Bakeman, 1983) were used to determine the extent to which the monadic phase of the mother at lag 1 was contingent on the monadic phase of the infant at lag 0 (Table II) . Lag 0 criterion variables were the infant monadic phases protest, avert, social attend, social play, and talk. Lag 1 target variables were a priori combinations of maternal monadic phases into high maternal involvement (i.e., social play, set/interest or positive elicit) and low maternal involvement (i.e., monitor, disengage, or wary). Because conditional probabilities are distorted by differences in frequencies of the criterion variables among dyads, group comparisons were conducted on z-score transformations of the conditional probabilities.
A significant ANOVA was obtained for the standardized probability that a mother responded to infant social attend with low involvement, F(2, 80) = 3.1, p < .05. Bonferroni contrasts showed that CP group mothers had significantly higher probabilities of low involvement in response to infant social attend than NI group mothers. However, the CLP group did not differ significantly from either the CP or NI group. Because only 70% of dyads displayed this sequence, a chi-square analysis was performed to learn if any diagnostic group differences existed in the number of dyads showing, versus not showing, this sequence. The chi-square result was not significant, x 2 (2) = 3.5, ns.
Prediction of Low Maternal Involvement
Hierarchical multiple regression was used to examine the relative contributions of infant and maternal characteristics to the proportion of time during en face that mothers displayed low involvement as defined previously. To build a cleft-specific model for clinical purposes, separate regression equations were conducted for the combined cleft groups and the comparison group.
Data were screened for normality, multicollinearity among independent variables, missing values, and outliers. Multicollinearity was minimized by dropping the facial attractiveness variable, which had a correlation of r = .91, p < .00, with cleft diagnosis, indicating that infants with CP were rated as more attractive than infants with CLP. Square root transformations were used to normalize the variables low maternal involvement (cleft and comparison models), maternal psychological distress (cleft model only), and social support (comparison model only).
Regression Results
Cleft Group. Five independent variables were entered in two blocks. Block 1 contained the infant characteristics diagnosis (CLP, CP), negative reactivity, and the Bayley MDl. Block 2 contained the maternal characteristics psychological distress and social support. Table III summarizes the regression results. The F ratio following entry of Block 1 variables was significant. Contrary to our hypothesis, additional variance explained by maternal (Block 2) variables was not significant. The final regression model with all independent variables in the equation was significant, accounting for 25% of the variance in percentage of maternal low involvement. F tests for individual regression coefficients revealed that diagnosis and infant negative reactivity made significant unique contributions to the prediction model, F(l, 50) = 6.6, p< .01, and F( 1,50) = 5.9,p< .05, respectively. High percentages of low maternal involvement were associated with CP diagnosis and high negative reactivity scores.
Nonimpaired Group. As a test of the specificity of the cleft group model, a similar regression analysis was conducted with the NI group (also shown in Table  111 ). Five independent variables were entered in two blocks. Block 1 contained the infant characteristics/ada/ attractiveness, negative reactivity, and the Bayley MDI. Block 2 contained the maternal characteristics psychological distress and social support. As hypothesized, maternal characteristics (Block 2), but not infant characteristics (Block 1), accounted for significant variance in percentage of low maternal involvement. The final regression model, accounting for 21% of the variance, was significant, F(4, 52) = 2.8, p < .05. Tests of individual regression coefficients showed that maternal psychological distress contributed unique variance to the model, F( 1, 55) = 6.8, p < .01. Contrary to expectations, high scores on psychological distress were associated with low percentages of low maternal involvement.
DISCUSSION
Only partial support was obtained for our hypothesis that cleft group mothers would appear less involved during en face interaction than mothers of comparison group infants, and that the mothers of infants with CLP would show the lowest level of involvement. Mothers in the CP group, but not the CLP group, displayed higher percentages than comparison group mothers of monadic phases suggesting low involvement (i.e., disengaged, monitor, and wary) when their infant was attending to them. Analyses of monadic phase percentages suggested that disengagement (looking away) primarily accounted for this finding, with CP group mothers disengaging more from their infants than CLP group mothers. Thus, mothers in the CP group were more likely to turn away from their infant when the infant was looking at them.
Before discussing this difference in maternal behavior, it is important to note that in most other respects the mother-infant pairs in this study looked very similar in the en face situation. The group difference we obtained refers to one of several mother-infant sequences examined. Further, as this difference was not predicted, research with a different sample is needed to replicate our results. Nonetheless, a group difference in the probability of maternal low involvement is a potentially important clinical finding. The lag contingency data indicate that approximately one of every five maternal responses to infant social attend in the CP group was characterized by low involvement, a rate nearly twice as high as that found in the CLP and comparison groups. This pattern could have significant negative impact on the mother-infant relationship if it occurred at a similar rate in other settings.
Why would mothers of infants with CP, and not CLP, show less involvement than comparison group mothers? One difference between the two cleft groups during this age period is that mothers of infants with CP receive less professional attention and support than mothers of infants with CLP. At 3 months of age, surgery is imminent for most infants with CLP. Although stressful, the surgery and its preparations (e.g., numerous clinic visits) bring about focused attention on the infant and family from a variety of health care professionals. There is often great optimism at this time that the most obvious marking of the infant's impairment (the cleft lip) will soon be resolved. All these factors may support the mother's efforts to maintain high levels of involvement with her infant with CLP. In contrast, infants with CP and their families at 3 months of age are "on hold" with respect to medical interventions including surgery, which, for most infants with CP, will not take place until the end of the first year or later. In addition, the lack of visible impairment in these infants may create the impression that the disability is minor and the expectation that "everything should be fine." In reality, however, the feeding challenge produced by the cleft palate is tremendous (Clarren, Anderson, & Wolf, 1987) .
Infants with CLP, on the other hand, may experience some advantage in relation to the visible nature of their impairment, at least in the early months of life. Research with other infants having visible impairments in early life (e.g., premature birth, Down syndrome) has found that their parents are often highly involved and stimulating during interaction, presumably in an effort to compensate for the infant's vulnerability (Green & Solnit, 1964; Mahoney et al., 1990) . Some studies have found that the more severe the disability or birth complication, the more likely that an infant will show secure attachments or other positive behaviors toward the care giver (Goldberg, Gotowiec, & Simmons, 1995) . These studies, together with our finding of lower maternal involvement in the CP group, suggest a hypothesis for further investigation: Visibility of impairment is associated with parental perceptions of greater infant vulnerability and, hence, higher levels of involvement during interaction with the infant.
Our hypothesis that maternal characteristics are more important than infant characteristics in the prediction of maternal low involvement was confirmed in the comparison group, but not in the cleft group. In the cleft group, cleft diagnosis and maternal reports of infant negative reactivity made the strongest contribution to maternal en face behavior, even after the effects of maternal self-reports of psychological status and social support were considered (i.e., when the order of steps was reversed). This model explained a relatively small amount of variance in maternal en face behavior in the cleft group (25%), indicating that factors not examined in the model (e.g., paternal variables) may be important. Nevertheless, these data suggest that mothers of infants with CP reporting negative infant temperament may have an elevated risk of relationship difficulties.
In the comparison group, infant characteristics contributed little to the prediction of maternal involvement during en face; maternal self-reports of psychological distress were more important. It was not anticipated that mothers reporting low levels of psychological distress would be the least involved, although Barden et al. (1989) found more positive maternal self-reports in their "severe facial anomaly" group than their comparison group. There are at least two explanations for the relation between maternal distress and involvement in the current study. First, it may simply be that Nl group mothers reporting low distress were less anxious and less motivated to "perform" (i.e., look at and play with their infants) than mothers reporting more distress, who may be more invested in pleasing the experimenter. Another possibility is that mothers reporting very low levels of distress were reluctant to acknowledge or report ordinary fluctuations in emotional states, and these mothers were generally avoidant and less involved with their infants. In support of this idea, Stevenson-Hinde and Shouldice (1995) found that mothers of typical children with avoidant attachments gave selfreports of personal status that were overly positive. Further research is needed to sort out these different possibilities.
This study has several limitations. First, the assessment of interaction at just under 3 months of age may not be early enough to detect meaningful variation in parental adjustments to cleft anomalies. Maternal reports and dyadic interactions obtained in the immediate perinatal period may be more useful for identifying families at risk. Second, gender and diagnosis are confounded in our sample, because of the differential gender representation among cleft disorders in the population, which affected subject recruitment. Future studies should recruit equal numbers of male and female infants in cleft groups, as research in normative samples has revealed some gender differences in parent-infant interactions (Tronick & Cohn, 1989) . Moreover, the psychological effects of facial impairment have been shown to interact with gender in older children with clefts (Harper & Richman, 1978) . Third, we observed interaction in the laboratory only and it is not known how generalizable these findings are to parent-child interactions in other settings. Also, in the absence of longitudinal data, it is not yet known how predictive of future outcomes these en face data will be. Work is currently underway in our laboratory to investigate this relation between en face and later outcomes, such as infant attachment security.
Our results suggest several clinical applications for pediatric psychologists and other cleft care providers. First, early screening and intervention practices, which often focus on infants with visible impairments, need to include infants with isolated cleft palate as well. Second, hospital visits for purposes of checking weight gain or preparing for surgery provide good opportunities for informal observation of parent-child interaction. In cases where the interaction appears distressed, parental support and interaction coaching may be indicated (e.g., Jennings, Wisner, & Conley, 1991) . Third, intake screening for infant and family factors that contribute to distressed interactions (e.g., infant fussiness, maternal depression, social isolation) is recommended. Our findings suggest that maternal perception of infant temperament is an important factor to assess when interviewing the families of infants with clefts.
